without immediate complications, while the other patient was referred for a combined liver-kidney transplant. In both cases, immune complex MPGN might have developed after TIPS placement probably due to a reduced immune complex clearance.
• Transjugular intrahepatic portosystemic shunt (TIPS) placement in one patient was successful without immediate complications, while the other patient was referred for a combined liver-kidney transplant. The TIPS could have caused the immune complex membranoproliferative glomerulonephritis experienced by the patients. Therefore, physicians should be aware of the probability of kidney damage in patients receiving TIPS.
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hepatic vascular resistance decreases, and this causes a pressure reduction in the extrahepatic portal venous system. Therefore, TIPS is used to treat secondary complications of cirrhosis [1] . Here, we report on 2 patients with alcoholic cirrhosis who were treated with TIPS placement.
Case Reports

Case 1
A 55-year-old woman presented with a history of well-compensated alcoholic cirrhosis (class A based on the Child-Pugh score) and no history of bacterial spontaneous peritonitis. However, the patient presented with episodes of upper gastrointestinal bleeding not attributed to Mallory-Weiss syndrome or esophageal varices. Due to recurrent hydrothorax episodes, which were nonresponsive to conservative treatment, the decision was made to use TIPS as treatment and it was performed without immediate complications. Prior to placement of the TIPS, the patient's renal function was normal (serum creatinine 0.6 mg/dL) and an absence of hematuria or proteinuria was noted. Four months after placement, the patient was admitted for an anasarca episode which was refractory to pharmacological treatment. Serum C3 complement (67 mg/dL), C4 (10 mg/dL), procalcitonin (<0.10 ng/mL), and IgG (557 mg/dL) levels were low, while IgA (671 mg/dL) and IgM (281 mg/dL) levels were high. The patient showed clinical anasarca along with hypoalbuminemia, hypercholesterolemia, and up to 21 g proteinuria in 24 h. A transjugular renal biopsy revealed glomerular thickening of the capillary basement membrane, especially in the peripheral regions ( Fig. 1 a) . Moreover, thickening of the matrix and mesangial cells with nuclei aggregation and focal mesangial interposition were also observed ( Fig. 1 a) . Therefore, a diffuse membranous glomerulopathy concomitant with a mesangiocapillary immune complex glomerulopathy was diagnosed. At that time, the patient's serum creatinine level was 0.6 mg/dL. However, despite intensive diuretic therapy, clinical anasarca persisted. Therefore, 2 weekly sessions of ultrafiltration were done for 6 months, and thereafter pharmacological treatment was continued until now.
At the time of writing, the patient had stage II chronic kidney disease with hypoalbuminemia (2.5 g/dL), mild proteinuria (2.6 g/ dL), hypertransaminasemia, cholesterol at the high end of the normal range, and serum creatinine levels ranging from 0.9 to 1.3 mg/ dL. No further episodes of liver alcoholic cirrhosis or decompensation were detected and the patient's Model for End-Stage Liver Disease (MELD) score was 10, mainly due to the reduced renal function. The patient's daily diuretic therapy included 250 mg of spironolactone, 50 mg of chlorthalidone, and 60 mg of furosemide.
Case 2
This patient was a 54-year-old male with a history of active smoking and liver alcoholic cirrhosis with significant functional compromise (Child-Pugh class B) and episodes of ascites. Since diuretic treatment and repeated paracentesis did not improve the episodes of ascites, the patient was deemed to qualify for TIPS placement. Before placement, the patient exhibited stage III chronic renal disease (serum creatinine 2.7 mg/dL) and urine sediments tested positive for hematite (100 cells per field) without proteinuria. Four months after TIPS placement, the patient exhibited an average proteinuria of approximately 6.4 g every 24 h, rising to 11.5 g within 8 weeks, and persistent hematuria. The C reactive protein level was 3 mg/L and serum C3 and C4 complement levels were low (52 and 10 mg/dL, respectively), while IgA (528 mg/dL) and IgG (1,660 mg/dL) levels were high and the IgM (173 mg/dL) level was normal. At that time, the patient was placed under diuretic treatment. Eight months later, a renal biopsy revealed moderate hypercellularity and mesangial expansion with visible capillary lumens. Moreover, thickening of the basement membrane was found with focal mesangial interposition ( Fig. 1 b) . In addition, immunofluorescence revealed mesangial IgA and C3 deposits.
The patient was diagnosed with mesangioproliferative glomerulonephritis and placed on the waiting list for a combined liverkidney transplant. The transplant was carried out 11 months later. After the transplant, the renal function improved (serum creatinine 1.2-1.4 mg/dL), although the proteinuria persisted (3.0 g per 24 h). In addition, the liver function was normalized. However, 6 months after the transplant, following an alcoholic cirrhosis relapse, the patient suffered an acute cellular graft rejection accompanied by anemia, a fracture of the ischial pubic ramus, and acute renal failure, which led to the patient's death.
Discussion
These were 2 cases of cirrhotic patients without a history of renal glomerular pathology in whom immune complex membranoproliferative glomerulonephritis (MPGN) developed after TIPS placement. In both cases, significant proteinuria appeared a few months after TIPS placement, and a renal biopsy showed histological alterations compatible with MPGN.
Glomerular diseases are common complications of end-stage liver disease such as cirrhosis. About 50% of hospitalized patients with cirrhosis present with acute kidney injury [2] . The most frequent diseases involved are mesangial glomerulonephritis with IgA depositions and membranous glomerulonephritis. Normally, hepatic endothelial and Kupffer cells are involved in the clearance of immune complexes [3] . In both cases, immune complex MPGN, which is related to an impaired clearance of immune complexes, was diagnosed [4] . Therefore, a decreased liver function could be responsible for these complications.
In case 1, the kidney function was normal and no proteinuria was present prior to TIPS placement. MPGN with heavy proteinuria was observed only after TIPS placement. In case 2, the renal function was reduced before TIPS placement and worsened (with significant proteinuria) afterwards, although it should be noted that no proteinuria data before the TIPS was available. It is plausible that the portohepatic communication achieved by TIPS placement induced the MPGN via accumulation of immune complexes that were no longer processed in the liver. Indeed, several cases have been previously reported in which immune complex MPGN was diagnosed in patients with portohepatic shunts such as portosystemic shunt surgery [5, 6] and in patients with a congenital portosystemic shunt [7, 8] .
In the cases reported here, the patients developed immune complex MPGN within a short period of time after TIPS placement (i.e., 4 months). This is in contrast to the previously published cases in which a longer period of time (6-20 years) between portosystemic shunt insertion and MPGN development was reported [5] [6] [7] . Our patients suffered from alcoholic cirrhosis with portal hypertension, a severe disease accompanied by a large reduction in liver function and, therefore, a possible reduction in immune complex processing. Therefore, it seemed plausible that the early development of immune complex MPGN might have been related to the decreased liver function in addition to the TIPS placement, thereby reinforcing the idea that the reduction of liver immune complex processing could be a factor in the development of type I MPGN.
Conclusion
The TIPS in one patient was successful without immediate complications, while the other patient was referred for a combined liver-kidney transplant. In both cases, immune complex MPGN might have developed after TIPS placement probably due to a reduced immune complex clearance. Therefore, physicians should be aware of the probability of kidney damage in patients receiving TIPS.
Disclosure Statement
The authors declare no conflicts of interest. Color version available online
